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$w$-distance
1
($X$, $T$ : $Xarrow X$
$r\in(0,1)$ $x,$ $y\in X$ $d(Tx, Ty)\leq rd(x, y)$
$\square =$ $X$ $X$ $X$
. $A,$ $B$ $X$ $T:A\cup Barrow A\cup B$
cyclic contraction map (1), (2)
(1) $T(A)\subseteq B,$ $T(B)\subseteq A$
(2) $r\in(0,1)$ $x\in A,$ $y\in B$ $d(Tx, Ty)\leq rd(x, y)+$
$(1-r)d(A, B)$
$d(A, B)= \inf\{d(x, y)|x\in A, y\in B\}$ $d(x, Tx)=d(A, B)$
$x$ [1] Eldred
1. ($X$, d) $A,$ $B$ $X$ $T$ $AUB$ cyclic
contraction map $A$ $B$
[2] Vetro $q$-cyclic contraction map ($X$, d)
$A_{1},$ $\ldots A_{q}$ $X$ $T: \bigcup_{i=1}^{q}A_{i}arrow$
$\bigcup_{i=1}^{q}A_{i}$ q-cyclic contraction map (1), (2)
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(1) $i\in\{1, \ldots, q\}$ $T(A_{i})\subseteq A_{i+1}$
(2) $r\in(0,1)$ $i\in\{1, \ldots, q\},$ $x\in A_{i,y}\in A_{i+1}$
$d(Tx, Ty)\leq rd(x, y)+(1-r)d(A_{i}, A_{i+1})$
$A_{q+1}=A_{1}$ $q$-cyclic map $T$ $i\in\{1, \ldots, q\}$
$d(x, Tx)=d(A_{i}, A_{i+1})$ x $\in A\ovalbox{\tt\small REJECT}$
[2]
2. $(X, d)$ $A_{1},$ $\ldots,$ $A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
$q$-cyclic contraction map $i\in\{1, \ldots, q\}$ $x0\in A_{i}$
$\{T^{qn}x_{0}\}$ $x\in A_{i}$ $\{T^{qn_{k}}x_{0}\}$ $T$








$(X, \rho:X\cross Xarrow[O, \infty)$ $X$ $w$-distance
(1) $x,$ $y,$ $z\in X$ $\rho(x, z)\leq\rho(x, y)+\rho(y, z)$
(2) $x\in X$ $\rho$ $(x, \cdot)$ : $Xarrow[O, \infty)$
(3) $\epsilon>0$ $\delta>0$ $\rho(z, x)\leq\delta$ $\rho(z, y)\leq\delta$
$d(x, y)\leq\epsilon$
$d$ $X$ $w$-distance [3], [4] $w$-distance
1. ([3]) ($X$, d) $\rho$ $w$-distance, $\{x_{n}\},$ $\{y_{n}\}$ $X$ $\{\alpha_{n}\},$ $\{\beta_{n}\}\subseteq$
$[0, \infty)$ $0$ $x,$ $y,$ $z\in X$
(1) $n\in \mathbb{N}$ $\rho(x_{n}, y)\leq\alpha_{n}$ $\rho(x_{n}, z)\leq\beta_{n}$ y $=$ z
$\rho(x, y)=0$ $\rho(x, z)=0$ $y=z$
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(2) $n\in \mathbb{N}$ $\rho(x_{n}, y_{n})\leq\alpha_{n}$ $\rho(x_{n}, z)\leq\beta_{n}$ $\{y_{n}\}$ $z$
(3) $m>n$ $n,$ $m\in \mathbb{N}$ $\rho(x_{n}, x_{m})\leq\alpha_{n}$ $\{x_{n}\}$
(4) $n\in \mathbb{N}$ $\rho(y, x_{n})$ $\leq\alpha$ $\{x$
2. ([4])($X$ , d) $F$ $X$ 2 $c$ $c\geq\delta(F)$
$\delta(F)$ $F$
$\rho:X\cross Xarrow[O, \infty)$ $X$ $w$-distance
$\rho(x, y)=\{\begin{array}{l}d(x, y)(x, y\in F)c(x\not\in F y\not\in F)\end{array}$
$(X, d)$ $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ :
$\bigcup_{i=1}^{q}A_{i}arrow\bigcup_{i=1}^{q}A_{i}$ q-cyclic pcontraction map
(1) $i\in\{1, \ldots, q\}$ $T(A_{i})\subseteq A_{i+1}$
(2) $X$ w-distance $\rho$ $r\in(O, 1)$ $i\in\{1, \ldots, q\}$ $x\in A_{i,y\in}$
$A_{i+1}$
$\rho(Tx, Ty)\leq r\rho(x, y)+(1-r)\rho(A_{i}, A_{i+1})$
$A_{q+1}=A_{1}$ $\rho=d$ $T$ $q$-cyclic contraction map
$\rho(A_{i}, A_{i+1})=\inf\{\rho(x, y)|x\in A_{i}, y. \in A_{i+1}\}(i\in\{1, \ldots, q\})$
$s_{\rho}(x_{1}, \ldots, x_{q})=\sum_{i=1}^{q-1}\rho(x_{i}, x_{i+1})+\rho(x_{q}, x_{1})$
$s_{\rho}(A_{1}, \ldots, A_{q})=\inf\{s_{\rho}(x_{1}, \ldots, x_{q})|x_{1}\in A_{1}, \ldots, x_{q}\in A_{q}\}$
$T$ : $\bigcup_{i=1}^{q}A_{i}arrow\bigcup_{i=1}^{q}A_{i}$ $q$-cyclic $s_{\rho}$-contraction map
(1) $i\in\{1, \ldots, q\}$ $T(A_{i})\subseteq A_{i+1}$
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(2) $X$ w-distance $\rho$ $r\in(0,1)$ $x_{1}\in A_{1},$ $\ldots,$ $x_{q}\in A_{q}$
$s_{\rho}(Tx_{1}, \ldots, Tx_{q})\leq rs_{\rho}(x_{1}, \ldots, x_{q})+(1-r)s_{\rho}(A_{1}, \ldots, A_{q})$
$A_{q+1}=A_{1}$ $\rho=d$ $T$ $q$-cyclic $s_{d}$-contraction map
3. ([5])($X$, d) $A_{1},$ $\ldots,$ $A_{q}$ $X$ $T$ $\cup L_{1}^{A}$
$q$-cyclic $\rho$-contraction map o
$\rho(A_{1}, A_{2})=\rho(A_{2}, A_{3})=\ldots=\rho(A_{q-1}, A_{q})=\rho(A_{q}, A_{1})$
4. ([5])($X$, d) $A_{1},$ $\ldots,$ $A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
$q$-cyclic $p$-contraction map $x_{0} \in\bigcup_{i=1}^{q}A_{i}$ $\{x_{n}\}$
$n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$
$\rho(x_{n}, Tx_{n})arrow\rho(A_{i}, A_{i+1})$
5. ([5])($X$, d) $A_{1},$ $\ldots,$ $A_{q}$ $X$ $T$ $\cup L_{1}A_{i}$
q-cyclic $s_{\rho}$-contraction map $x_{0} \in\bigcup_{i=1}^{q}A_{i}$ $\{x_{n}\}$
$n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$
$s_{\rho}(x_{n}, Tx_{n}, \ldots , T^{q-1}x_{n})arrow s_{\rho}(A_{1}, \ldots, A_{q})$
3
$w$-distance
3. ([5])($X$, d) $A_{1},$ $\ldots,$ $A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
q-cyclic pcontraction map $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$ $\{x_{n}\}$
$n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$ $\{y_{n}\}\subseteq X$ $y\in X$
$\rho(y, y_{n})$ $0$ $\{x_{qn}\}$ $A_{i}$
$T$
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1. $(X, d)$ $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ $\cup L_{1}^{A_{i}}$
q-cyclic $\rho-$contraction map $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$ $\{x$
$n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$ $\{y_{n}\}\subseteq X$ $y\in X$
$\rho(y, y_{n})$ $0$ $i\in\{1, \ldots, q\}$
$A_{i}$ $T$
w-distance
4. ([5])($X$, d) $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
q-cyclic $s_{\rho^{-}}$contraction map $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$
$\{x_{n}\}$ $n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$ $\{y_{n}\}\subseteq X$
$y\in X$ $\rho(y, y_{n})$ $0$ $\{x_{qn}\}$
$T$
%2. ([5])($X$, d) $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
q-cyclic $\mathcal{S}_{\rho}$-contraction map $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$
$\{x_{n}\}$ $n=0,1,2,$ $\ldots$ xn$+$ l $=$ Tx $\{y_{n}\}\subseteq X$
$y\in X$ $\rho(y, y_{n})$ $0$
$i\in\{1, \ldots, q\}$ $A_{i}$ $T$
$\rho=d$
5. ([5])($X$, d) $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
q-cyclic $s_{d^{-}}$contraction map o $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$
$\{x_{n}\}$ $n=0,1,2,$ $\ldots$ $x_{n+1}=Tx_{n}$ $\{x_{qn}\}$
$A_{i}$ $T$
3. ([5])($X$, d) $A_{1},$
$\ldots,$
$A_{q}$ $X$ $T$ $\bigcup_{i=1}^{q}A_{i}$
q-cyclic $s_{d^{-}}$contraction map $i\in\{1, \ldots, q\},$ $x_{0}\in A_{i}$
$\{x_{n}\}$ $n=0,1,2,$ $\ldots$ $x_{n+1}$ $=$ Tx





(ii) $X$ $A_{1},$ $\ldots,$ $A_{q}$ $i\in\{1, \ldots, q\},$ $x,$ $y\in$
$A_{i}$ , $\rho(Tx, Ty)\leq r\rho(x, y)$ $\{z_{n}\}\subset\bigcup_{i=1}^{q}A_{i}$ $z \in\bigcup_{i=1}^{q}A_{i}$
$\rho(z, z_{n})arrow 0$ $\bigcup_{i=1}^{q}A_{i}$ $q$-cyclic $\rho$-contraction map $T$
7. ([5])($X$, d)
(i) $X$
(ii) $X$ $A_{1},$ $\ldots,$ $A_{q}$ $i\in\{1, \ldots, q\},$ $x,$ $y\in$
$A_{i}$ , $\rho(Tx, Ty)\leq r\rho(x, y)$ $\{z_{n}\}\subset\bigcup_{i=1}^{q}A_{i}$ $z \in\bigcup_{i=1}^{q}A_{i}$
$\rho(z, z_{n})arrow 0$ $\bigcup_{i=1}^{q}A_{i}$ q-cyclic $s_{\rho^{-}}$contraction map $T$
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